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ABSTRACT: 

PROBLEM TO BE SOLVED: To prolong the lives of a fixing roller and a pressure 
roller by suppressing overshoot and also to obtain a stabilized image by 
setting the heating temperature of a specified part to be at second target 
temperature which is lower than first target temperature at the point of time 
of reaching the specified number of sheets in the case of continuously forming 
a monochromatic image. 

SOLUTION: Thermistors 4 and 4' detect the temperature change of the surfaces 
of the fixing roller 1 and the pressure roller 2. This device possesses plural 
continuous passing modes having different throughput or fixing speed for the 
same transfer body, namely, a full -color (multicolor) continuous mode and a 
mono «color (monochromatic) continuous mode. Also, it possesses first printing 
target temperature as the first target temperature and second printing target 
temperature as the second target temperature that is lower than the first 
printing target temperature in the mono -color continous mode. Then, changeover 
to the second printing target temperature is executed at the point of time when 
the number of prints reaches the specified number of sheets after switching 
setting for the first printing target temperature from standby target 
temperature when a printing image signal is received. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t h e worc j w hich can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the color picture formation equipment of an electrophotography method, 
this invention has the description, when forming a monochrome image continuously especially. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of color picture formation equipment, there 
are a copying machine, a laser beam printer, an ink jet printer, etc., and commercial production of the 
color copying machine of an electrophotography method is mainly performed actively. 
[0003] The improvement in the CPU engine performance by the side of the computer which is a host, 
storage capacity, etc., or the appearance of an electronic camera came to perform an image processing 
and a color DTP daily even by the personal youth. Therefore, the printer of the low price of an ink jet 
method came to carry out remarkable spread. However, the color printer [ further more high definition / 
as a user's needs ] is called for as the image amount of data [ treatment / the amount of data ] increases 
rapidly. 

[0004] In recent years, he is also beginning to do application to the color printer of a laser beam method, 
and some models appear increasingly also in a commercial scene. 

[0005] Since it is a fixture mostly in the business youth by that the price of a laser beam printer fell in 
the monochrome printer, high resolution, and high-reliability having been attained, the demand of 
colorization of a we type has a high thing. 

[0006] However, in order for there to be a problem [ equipment / whole ] of complexity and enlarging 
etc. and to raise a diffusion rate, much more miniaturization and low-cost-izing are required. Moreover, 
it can take in required [ the consideration of much more safety from approaching a personal youth or 
improvement in dependability ]. 

[0007] Next, colorization of a laser beam printer is described. 

[0008] As for the method of the image formation of the image formation section, the method which 
carries out the package imprint of the multiplex developed image in which the multiplex image was 
formed on the multiplex imprint image formed in the method which carries out sequential formation, or 
the middle imprint object, or the photo conductor at an imprint object existed on the imprint object using 
the imprint drum. 

[0009] The color toner uses the low-melt point point and the nonmagnetic toner of low melt viscosity 
compared with the monochrome toner, in order to raise color mixture nature and the permeability of 
OHT. 

[0010] For this reason, in color fixing, the method which applies heat-resistant silicone oil to a fixing 
roller front face as a release agent for a toner to prevent the so-called offset welded to a fixing roller 
front face generally was adopted. 

[001 1] However, the roller configuration of two-layer [ easier ] or a monolayer is called for for low-cost- 
izing more than a copying machine, and it is coming as like that free maintenance-ization without 
articles of consumption, such as an oil bolt, is required by the printer. 
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[0012] A header and this were realized for it being possible to examine an oilless fixing method as a 
means to solve fundamentally, about this, and to attain oilless-ization of fixing by using the toner of the 
type which connotes to a toner the wax which has a mold-release characteristic instead of conventional 
silicone oil. 

[0013] By considering as the roller configuration which prepared the good fluororesins (FEP, PFA, 
PTFE, CPTFE, etc.) of this and a mold-release characteristic on the surface of the fixing roller to a wax 
endocyst toner, the correspondence also of a pressurization roller to double-sided fixing was also able to 
be attained by considering as the same configuration, and oilless color fixing was not only attained, but 
it was able to prevent the offset in the time of a continuation print. 

[0014] Furthermore, it is required to have the monochrome high definition which is the advantage of the 
full color, not to mention conventional monochrome printer, and rapidity as it is. Moreover, while it has 
large correspondence nature to various imprint objects, such as a postcard, small size paper, an 
envelope, pasteboard, and label paper, you have to realize improvement in the speed. 
[0015] In order to have the monochrome high definition and the rapidity which are the advantage of a 
monochrome printer as it was, there were the following troubles. 

[0016] Although heat-resisting material, such as silicone rubber and a fluororesin, is used for the color 
fixing roller, it has shifted in the direction in which the nip between fixing and a pressurization roller 
becomes large gradually in order to secure fixable in a heat roller system as a printer accelerates. 
[0017] For this reason, although fixing and a pressurization roller generally form on rodding the thick 
elastic body layer which has the thermal resistance of silicone rubber etc. and it is constituted, the 
inclination which becomes thick gradually has the thickness of an elastic body layer. 
[0018] moreover, the ingredient - more — low — in order that ** may stop outside the filler metal which 
hardens an ingredient when the direction of the reduction in a degree of hardness is aimed at although it 
has shifted to the degree of hardness thing - the improvement in thermal conductivity ~ a scale — hard - 
- it becomes. 

[0019] Then, the temperature gradient of the front face of fixing and a pressurization roller and a 

rodding interface becomes large, it becomes a direction disadvantageous even for the silicone rubber 

which has thermal resistance for endurance, and the life of a fixing roller will be contracted. 

[0020] Usually, the method which the temperature control of fixing detects the skin temperature of a 

roller with the thermistor of a contact process, and is controlled is used widely. 

[0021] In order to control the skin temperature of fixing and a pressurization roller to fixed target 

temperature, the temperature of rodding is higher [ the part of the temperature gradient inside rubber ] 

than skin temperature according to the calorific value of the heater inside a roller. 

[0022] 

[Problem(s) to be Solved by the Invention] However, the multiplex developed image which formed the 
multiplex image on the imprint object on the multiplex imprint image formed in the method which 
carries out sequential formation, or the middle imprint object, or the photo conductor is set on an imprint 
object at image formation methods, such as a method which carries out a package imprint, using an 
imprint drum. According to examination of this invention persons, although the temperature gradient of 
a roller front face and a rodding interface was in the limit of the thermal resistance of a rubber ingredient 
as mentioned above at the time of a full color 4 color continuation print, this temperature gradient 
increased at the time of a mono-color continuation print, and it became clear that following un-arranging 
arose. 

[0023] Namely, since the part and the passage frequency where a latent image, development formation, 
etc. end by one color at the time of a mono-color continuation print become high (usually 4 times), The 
average calorific value of a heater becomes large so much, the heat gradient in the rubber of the roller 
made during passage becomes after continuation passage termination, and the heat of rodding moves to 
a roller front face. Skin temperature overshoots greatly or When continuation passage of small size 
paper or the envelope was carried out, in the roller end section of the area outside passage, it became 
clear that there was a problem of carrying out a temperature up greatly. 

[0024] And when roller skin temperature exceeded 220-230 degrees C, the heat deterioration of silicone 
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rubber might happen and exfoliation and degradation of rubber peeling and a surface mold release layer 
might occur. 

[0025] The condition of the overshoot at the time of the print of 105g paper of A4 is shown in drawing 
7. 

[0026] An axis of abscissa expresses print number of sheets, and an axis of ordinate expresses fixing and 
heating roller skin temperature. 

[0027] Change of the skin temperature to number of sheets with the lower actual polygonal line and the 
upper polygonal line express the peak temperature of overshoot at the time of ending a print with the 
number of sheets (it usually cuts in after [ print termination ] 1 minute 1 -minute, and half extent, and 
reaches.). 

[0028] It turns out that remarkable number of sheets will start before roller skin temperature is stabilized 
in accordance with print target temperature. Rodding and the rubber layer of a roller depend this on it 
being the large fixing system of thick heat capacity. 

[0029] Now, when a roller is a quiescent state in standby, it is considering as the standby temperature of 
170 degrees C. if a roller begins pre-rotation (by reason of the heat flow rate close per unit time amount 
to a thermistor increasing) — the detection temperature of a thermistor — about 3-4 degrees C — a top — 
****-- it keeps. Therefore, immediately after print initiation, the situation which a heater turns off 
might occur and fixable [ in early stages of a print ] might become disadvantageous. 
[0030] Immediately after a print, like the time of standby, since rodding and roller skin temperature are 
near, there are few heat flow rates which go to a roller front face from rodding, and they must still be 
mostly established with the heat capacity on the front face of rubber. 

[003 1] Therefore, it is necessary to make the heat flow rate which heats rodding early if possible and 
goes to a front face from rodding. 

[0032] Then, by making print temperature into 180 degrees C higher 10 degrees C, the heater OFF 
immediately after print initiation was prevented, and fixable [ in early stages of a print ] was secured. 
[0033] However, when print target temperature was made into 180 degrees C higher than it from the 
standby temperature of 170 degrees C and print number of sheets exceeded 30 sheets, heat went to the 
roller front face from rodding, skin temperature overshot greatly, skin temperature exceeded 200 degrees 
C and the life fall of a roller had taken place. 

[0034] The place which it was made in order that this invention might solve the technical problem of the 
above-mentioned conventional technique, and is made into the purpose controls overshoot, lives the life 
of a fixing roller and a pressurization roller long, and is to offer color picture formation equipment 
excellent in the dependability which can obtain the image stabilized further. 
[0035] 

[Means for Solving the Problem] If it is in this invention in order to attain the above-mentioned purpose 
When it has the fixing means to which the imprint object with which the non-established image was 
formed is heated, and the image on an imprint object is fixed and forms a monochrome image on an 
imprint object When a monochrome image is formed continuously and predetermined number of sheets 
is reached in the color picture formation equipment by which the image formation per sheet can be 
managed in a short time, and the standby time of said fixing means is shortened rather than the case 
where a multi-colored picture image is formed It is characterized by performing control which sets 
whenever [ stoving temperature / of the predetermined section ] as the 2nd target temperature lower than 
the 1st target temperature. 

[0036] Therefore, the fixing means edge temperature up of overshoot of fixing means skin temperature 
or an imprint object interruption fault can be controlled. 

[0037] When a monochrome image continues being continuously formed on the usable maximum 
electrical potential difference, as for said predetermined number of sheets, it is desirable that it is the 
number of sheets before the skin temperature of said fixing means reaches the 1st target temperature. 
[0038] Thereby, it is not based on service voltage but the 2nd target temperature can be set up by 
common imprint object number of sheets. 

[0039] When it has the fixing means to which the imprint object with which the non-established image 
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was formed is heated, and the image on an imprint object is fixed and forms a monochrome image on an 
imprint object When a monochrome image is formed continuously and predetermined number of sheets 
is reached in the color picture formation equipment by which the image formation per sheet can be 
managed in a short time, and the standby time of said fixing means is shortened rather than the case 
where a multi-colored picture image is formed It is characterized by performing control which makes 
slow an image output throughput or an image fixing rate. 

[0040] Therefore, the fixing means edge temperature up of overshoot of fixing means skin temperature 
or an imprint object interruption fault can be controlled. 

[0041] As for the control which makes slow said image output throughput or an image fixing rate, it is 
desirable to divide into a multistage stoiy and to make it late. 

[0042] Thereby, the fixing means edge temperature up of overshoot of fixing means skin temperature or 
an imprint object interruption fault can be controlled further. 

[0043] It is desirable to set up the temperature set point or said predetermined number of sheets of said 
control according to the information on imprint object size. 

[0044] Fine setups are called for by this and the fixing means edge temperature up of overshoot of fixing 

means skin temperature or an imprint object interruption fault can be controlled better. 

[0045] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of suitable implementation of 
this invention is explained in detail in instantiation below. However, the dimension of the component 
part indicated by the gestalt of this operation, the quality of the material, a configuration, its relative 
configuration, etc. are not the things of those meanings limited to seeing about the range of this 
invention, as long as there is no specific publication especially. 

[0046] (Gestalt of the 1st operation) The block diagram of the gestalt of the 1st operation is shown in 
drawing 1 . 

[0047] This drawing 1 shows the color laser beam printer which used the middle imprint object as color 
picture formation equipment, and describes the outline of image formation below. 
[0048] First, the rotation drive of the photo conductor drum 101 which is image support is carried out 
with a predetermined peripheral velocity. 

[0049] Next, the photo conductor drum 101 is uniformly charged in a predetermined polarity and surface 
potential with the primary electrification vessel 102. 

[0050] An electrostatic latent image is formed here by being exposed by the laser 103 from the laser 
scanner which is an exposure means. 

[0051] The Magenta toner of eye one color is developed from a development counter 41 (Magenta 
development counter) among each color developing machines 41-44 to this electrostatic latent image, 
and development is made. 

[0052] A development method is held by the non-contact method of nonmagnetic 1 component. A toner 
is developed to the latent-image part on [ from a development sleeve ] the photo conductor drum 101 by 
moderate development bias being impressed between a development sleeve and the photo conductor 
drum 101. 

[0053] Contact arrangement of the middle imprint roller 20 is carried out with the pressure moderate to 
the photo conductor drum 101, and the primary toner is imprinted from the photo conductor drum 101 
side by impressing moderate primary imprint bias among both to the middle imprint roller 20. 
[0054] The middle imprint roller 20 prepares the solid which has the electric resistance (a volume 
resistivity ten E5 - 1 1 ohm-cm) of inside resistance, or the elastic body layer of foam on cylinder 
rodding, and is constituted. 

[0055] In order to raise the mold-release characteristic over a toner in an elastic body layer front face, 
the mold release layer 22 by fluororesin coats, such as PTFE, etc. is formed in it. 
[0056] The front face of the photo conductor drum 101 after a primary imprint is removed by the middle 
imprint roller 20 in a ** toner with cleaning equipment 14. 

[0057] Then, one by one, the cyanogen of eye two colors, the yellow of eye three colors, and the 
primary black of eye four colors are imprinted, and go on the middle imprint roller 20, through the same 
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process, and multiplex formation of each color toner image is carried out. 

[0058] The secondary imprint roller 25 for a secondary imprint is arranged possible [ attachment and 

detachment ] at about 20 middle imprint roller, and a package imprint is performed for a multiplex toner 

image on the imprint object which passes through between both nips by impressing moderate secondary 

imprint bias between both middle imprint roller 20 and secondary imprint roller 25. 

[0059] The secondary imprint roller 25 forms the elastic body [ **** ] 27 inside on rodding 26, and is 

constituted. 

[0060] One sheet dissociates from the supply cassette 109 with a feed roller 1 10 and a separation pawl 
(un-illustrating), and it is fed with an imprint object, it is guided and conveyed by the imprint object 
guide 1 12, takes a synchronization with the resist roller 111, reaches between the nips of the middle 
imprint roller 20 and the secondary imprint roller 25, and it is passed, a secondary imprint being made. 
[0061] By impressing the bias of the time of a primary imprint, and reversed polarity between the 
middle imprint roller 20 and a photoconductor drum 101, the ** toner after the secondary imprint of 
middle imprint roller 20 front face is returned from on the middle imprint roller 20 to up to a 
photoconductor drum 101, and, finally are collected by cleaning equipment 114. 
[0062] The imprint object after a secondary imprint is sent to an anchorage device, the nip between the 
fixing roller 1 as a fixing means and the pressurization roller 2 is passed, and fixing and color mixture 
are made. 

[0063] In the case of an one side image, it is discharged as it is to a discharge tray. After being fixed to 1 
side in the case of a double-sided image, it passes it being sent in another paper pass direction A, 
switchbacking, being carried to the double-sided unit section B, reaching between the above-mentioned 
nips at the time of the next formation of the 2nd side, and a secondary imprint being made at the 
opposite side side of the 1st side, and an imprint object is once discharged after that to a discharge tray. 
[0064] The anchorage device concerning the gestalt of this operation to drawing 2 is shown. 
[0065] The fixing roller 1 consists of two-layer, and has a fluororesin mold release layer by a coat or 
tubes, such as FEP or PFA and PTFE, and CPTFE, in upper lc. 

[0066] Moreover, since lower layer lb is followed at thickness fluctuation (number - dozens of 
micrometers) of the multiplex toner of the monochrome of a color picture - 4 color, in order to secure 
nip, LTV or HTV silicone rubber obtained as an elastic layer is used on shafts, such as aluminum. 
[0067] Moderate elasticity is required, in order for nip to become small, and fixable reservation will be 
difficult and also to bring about being un-established [ of a toner crevice ], and the resolving fall by 
crushing of a toner, if elasticity is small. 

[0068] The pressurization roller 2 as well as a fixing roller 1 consists of two-layer [ of upper fluororesin 
mold release layer 2c and lower layer silicone rubber elastic layer 2b ], and consists of the same 
ingredient. 

[0069] It rotates in a fixing roller 1, the pressurization roller 2 carrying out a pressure welding, and 
forming nip between fixing rollers 1 . 

[0070] Rodding la of a fixing roller 1 is a hollow barrel gestalt, the halogen heater 3 as a heating object 
is built in the hollow space of rodding la, and heat supply required for fixing is made. 
[0071] The pressurization roller 2 as well as a fixing roller 1 is heated by halogen heater 3' as a heating 
object in the hollow space inside rodding 2a. 

[0072] A thermistor 4 is carried out as the predetermined section at a fixing roller 1, contact arrangement 
of thermistor 4' is carried out as contact arrangement or the predetermined section at the pressurization 
roller 2, and the temperature control of fixing and the pressurization rollers 1 and 2 detects the skin 
temperature of each roller which contacted by the change in resistance accompanying the detection 
temperature, and it is performing respectively ON-OFF control of a halogen heater 3 and 3' 
independently so that it may become a predetermined value about roller skin temperature with a control 
unit (not shown). 

[0073] As for a thermistor 4 and 4', it is easy to detect the temperature change on the front face of a 
roller at the time of passage and is desirable to detect the temperature change of fixing, the 
pressurization roller 1, and two front faces, and to place in the center, if roller passage of an imprint 
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object is mid-gear criteria. 

[0074] Fixing temperature was made into less than [ ripple**4 degree C ] in 150-190 degrees C, roller 
peripheral speed was set into the range of 30 - 130 mm/sec, and welding pressure was set to 40-60kgf. 
[0075] Diameter 40phi (diameter of 40mm) and elastic layer lb silicone rubber are 3 degrees (JIS-A) in 
2. It (2. 1mm in thickness) in thickness, and rubber degree of hardness, and, as for a fixing roller 1, it is 
desirable to add additives, such as pigments, such as red ocher, a silica, or carbon, and to raise thermal 
conductivity. 

[0076] Surface mold release layer lc is formed from the tube or coat layers of a fluororesin, such as FEP 
with a thickness of 30 micrometers or PTFE, CPTFE, and PFA. 

[0077] Similarly the pressurization roller 2 is 1.9t (1.9mm in thickness) in diameter 40phi (diameter of 
40mm), and elastic layer rubber thickness, and surface mold release layer 2c also consists of this 
ingredient of 30-micrometer thickness. 

[0078] The nip width formed between both fixing roller 1 and pressurization roller 2 was 8.5mm. 
[0079] Then, it moves to explanation of temperature control control. It has two or more continuation 
passage modes in which a throughput differs from a fixing rate to the same imprint object in the gestalt 
of this operation. For example, it is in full color (multiple color) continuous mode and each mode of 
mono-color (monochrome) continuous mode. 

[0080] And after having the 1st print target temperature as the 1st target temperature, and the 2nd print 
target temperature as the 2nd target temperature lower than this and receiving a print picture signal at 
least in mono-color continuous mode, when print number of sheets reaches predetermined number of 
sheets further after switching a setup to the 1st print target temperature from standby target temperature, 
it switches to the 2nd print target temperature. 

[0081] In the experiment, 180 degrees C and the 2nd print target temperature were set [ standby target 

temperature ] as 170 degrees C for 170 degrees C and the 1st print target temperature. 

[0082] In this case, since the roller skin temperature with the 1st print target temperature actual in the 

busy condition of the gestalt of this operation although it is target temperature is dummy temperature so 

to speak for necessarily not reaching to this target temperature and performing Heater ON certainly in 

early stages of a print, it should just be an elevated temperature to some extent than standby target 

temperature. 

[0083] After print termination returns to the standby target temperature of 170 degrees C again. 
[0084] Both a heater 3 and 3' used the thing of 127V rated 490W. 

[0085] Then, the heat capacity of a fixing roller 1 and the pressurization roller 2 is made into the same 
290 J/K so that early build up time may be doubled (since the heat capacity per volume of silicone 
rubber and aluminum rodding was almost equal, it set rodding thickness of 2.5t (2.5mm in thickness), 
and the pressurization roller 2 to 2.7t (2.7mm in thickness) for the rodding thickness of a fixing roller 1 
so that the sum of the thickness of rubber and rodding might become equal.). 
[0086] For the cure against a temperature up (overshoot) after a mono-color continuation print, 
temperature control control like drawing 3 (b) was performed, and a check of operation and 
effectiveness were checked (in addition, drawing 3 (a) expresses control conventionally.). 
[0087] In control, the parameter which set [ the predetermined number of sheets which lowers target 
temperature / n, fixing and pressurization roller standby target temperature ] Tprl, fixing, and the 2nd 
print target temperature of a pressurization roller to Tpr2 for Tst, fixing, and the 1st print target 
temperature of a pressurization roller was searched for the value optimal as adjustable. 
[0088] The range wide range than the bottom of practical use of environmental: the room temperature of 
10-30 degrees C and 10 - 80% of humidity RH as check conditions, the range of heater supply- 
voltage:85-140V, a paper type: The range of the neglect paper 64 - 105 g/m2 (A4, Letter) was taken. 
[0089] Consequently, about the mono-color continuation print, 10 degrees C of temperature up peaks of 
overshoot were able to be conventionally lowered from a setup 195 degrees C of this inventions, and 
conventionally to 205 degrees C. To fixable, the difference with the gestalt of the former and this 
operation did not have at least the 5-7th continuation of A4: 105g paper. 

[0090] As the optimal set point, the value of n= 5, Tst=170 degree C, 1= 180 degree C of Tpr(s), and 2= 
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170 degree C of Tpr(s) was acquired. 

[0091] From the temperature which maintains Tpr2 by Tprl by the former, as a result of considering as 
the value lowered 10 degrees C, 10 degrees C of temperature up peak temperature were able to be 
lowered. 

[0092] In addition, when print number of sheets reaches predetermined number of sheets, he is trying for 
control to change target temperature from Tprl to Tpr2 lower than it. The ON-OFF control system was 
adopted as temperature control control. 

[0093] When a heater 3 and 3' fell by only 0.7 degrees C from OFF and it, it was made to become 
Heater ON more than by it to target temperature. The reason for having prepared 0.7-degree C immunity 
is for if possible preventing a flicker of ON-OFF of each heater 3 and 3'. 
[0094] The reason immediately changed from standby target temperature to the 1st print target 
temperature when a print signal enters is as follows. 

[0095] It is for making the internal heater 3 and 3' turn on early, and carrying out accumulation of the 
rodding beforehand, when securing fixable [ in a print initial stage ], in order to take [ after the internal 
heater 3 and 3' turn on ] the time amount for about 5-6 seconds (this roller configuration) for roller skin 
temperature to begin to go up substantially in the thick roller configuration of rubber thickness. 
[0096] Since there is an inclination for heat contact of a thermistor 4, and a 4' and a roller front face to 
improve, and for 3-4 degrees C of detection temperature to become high when fixing and the 
pressurization rollers 1 and 2 will be in a pre-rotation condition from a quiescent state, a heater 3 and 3' 
do not necessarily turn on only by Tprl being high about 5 degrees C to Tst. Then, it is desirable to 
consider as a value higher about 10 degrees C to Tst at Tprl . 

[0097] Moreover, like the postcard, since it became easy to detect higher temperature by imprint object 
interruption fault time amount to fixing, the pressurization roller 1, and 2 nip, when a setup of the 
predetermined number of sheets n changed to Tpr2 from Tprl was made into three or more sheets so 
that a heater 3 and 3' might not turn off, fixable [ in early stages of a print ] was securable with the short 
imprint object of paper length. 

[0098] The roller skin temperature under continuation passage in various imprint objects reaches the 
minimum value (140-155 degrees C) lower than the set point of Tprl in about 4-8 sheets, and, 
henceforth [ it ], begins a rise. 

[0099] About 20-35 sheets were taken to reach Tpr2, and each heater 3 and 3' were in the condition of 
full ON all the time till then. 

[0100] Moreover, at the time of use by 140V which are the usable maximum electrical potential 
difference of this experimental device, the output of a heater 3 and 3 ! will be 1.7 times [ of 100V ] 340W 
by 570W, and the programming rate of a roller becomes early. 

[0101] For this reason, in order to have considered as the common predetermined number of sheets by 
service voltage, it had to be the number of sheets before the temperature which performs mono-color 
continuation passage on the usable maximum electrical potential difference, and reaches Tprl, and n 
needed to be taken or less to eight after all. 

[0102] The fixing roller 1 and the pressurization roller 2 of the calorific value of the heater for 
incubation of a roller were about 60W in 25-degree-C environment at the time of standby. 
[0103] When mono-color continuation passage (A4: 105 g/m2 paper) was performed at a rate of 16 ppm 
(a part for sheet/), the time of temperature control stability took 165W and the pressurization roller 2 to 
the fixing roller 1 195W. 

[0104] Although full color continuation passage was performed at a rate of 4 ppm, the time of 
temperature control stability took 90W and the pressurization roller 2 to the fixing roller 1 1 10W. 
[0105] In addition, since most overshoot after full color continuation passage was not generated, there 
was no need for number-of-sheets control. 

[0106] In the time of a print, since there is a free convection of the air which was able to be warmed 
from the pressurization roller 2 to the fixing roller 1 since it was small, and the upper heat insulation 
effect is large at the time of the excessive heat dissipation at the time of a print, the fixing roller 1 with 
which, as for the reason with less power consumption of a fixing roller 1 than the pressurization roller 2, 



http .7/www4.ipdl .ncipi .goj p/cgi-bin/txan_web_cgi__ejj e 



6/21/05 



JP,11-174902,A [DETAILED DESCRIPTION] 



Page 8 of 13 



the recess of the heat from a unit side plate to a bottom plate and a body was prepared in the upper part 
is seen. 

[0107] In addition, although the upper part and the pressurization roller 2 were formed for the fixing 
roller 1 in the lower part with the gestalt of this operation, not only this but the fixing rollers 1 may be 
[ the lower part and the pressurization roller 2 ] the upper parts. 

[0108] The reason of the temperature increment shown by drawing 7 at the time of carrying out print 
termination from the stable state at the time of mono-color continuation passage is explained. 
[0109] When the recess of heat is disregarded, in a stable state, covering the thickness of rubber, the heat 
of the aluminum rodding la and 2a is spread from the condition of a uniform heat gradient to rubber 
elastic layer lb and 2b, and it considers that a heating value is saved in the process in which the thermal 
equilibrium of fixing, the pressurization roller 1, and the 2 whole happens, and estimates that it is 
following value extent, and a heater 3, and the calorific value and the temperature increment of 3' are in 
proportionality mostly. 
[0110] 

deltaT - {1+1/(1+C1 / C2)}, and Rl - (W-W0)/2 « (A) 

CI : The heat capacity of rubber, C2 : The heat capacity of rodding, Rl : The thermal resistance of 
rubber, W0 : Heater calorific value at the time of standby, W: It considered that heat dissipation was 
performed only on the surface of a roller the heater calorific value in the stable state at the time of 
continuation passage, however here, and since the thermal resistance of aluminum was far small 
compared with rubber, it ignored. 

[01 1 1] CI : 100 J/K, C2 : 190 J/K, Rl : The comparison with the actual measurement of a temperature 
increment is shown as 0.21 K/W. It is generally in agreement and it is thought that the model also suits. 
[0112] According to this, by the calculated value of 18-23 degrees C, the actual measurement of 22-25 
degrees C, and full color continuation passage, a temperature increment serves as calculated value of 5-9 
degrees C, and an actual measurement of 6-9 degrees C, and is understood that the temperature rise by 
overshoot is very large to full color continuation passage at mono-color continuation passage by mono- 
color continuation passage. 

[01 13] In addition, although the effect of environmental wins popularity about the average calorific 
value (value to which it accustomed also including between imprint object interruption faults) in a stable 
state, since there is no effect of an electrical potential difference directly, it is not based on an electrical 
potential difference, but overshoot improves by this technique. 

[0114] Especially these means become what also has the large effectiveness of fixing and pressurization 
roller end section temperature up control to the system by which the peak location of heater luminous 
intensity distribution is arranged outside the minimum paper width inside the maximum paper width 
which can be passed. 

[01 15] As a toner used for the gestalt of this operation, the toner by the polymerization method which 
carried out internal [ of the release agents, such as a wax with molecular weight smaller than toner 
parent resin and paraffin, ] to melt viscosity as a release agent beforehand was used into the toner. 
[0116] The wax by which attained high color mixture nature by this, and endocyst was carried out with 
heat from the toner at the time of fixing oozed out, and oilless-ization with a configuration of having 
heightened the mold release effectiveness of an anchorage device is attained. 
[0117] The outline configuration of a polymerization toner is described. 
[01 18] A polymerization toner serves as the manufacturing method top globular form. In this 
experiment, the ester system wax was connoted as a core and the polymerization toner of a configuration 
of telling styrene-butyl acrylate to a middle resin layer and telling styrene-polyester to a surface was 
used. 

[0119] The specific gravity is about 1 .05. The reason used as 3 lamination is connoting a wax to a core, 
and since the rise of electrification effectiveness is aimed at by acquiring the offset prevention 
effectiveness in a fixing process, and preparing a resin layer in a surface, it is actually **(ing) the silica 
which carried out oil processing for TOREBO stabilization outside at the time of use. 
[0120] after make homogeneity distribute resin, the release agent which consist of low softening 
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temperature matter (wax), a coloring agent, an electric charge control agent, etc. using a pressurized 
kneader, an extruder, or an imprint object disperser as an approach of manufacture, there be the 
manufacture approach of mechanical or the toner by the so-called grinding approach which be make to 
Sharp-ize particle size distribution and toner-ize them through a classification stroke further after make 
it collide with a target by jet mind flowing down and make a desired toner particle size pulverizing-ize. 
[0121] In addition, it is possible to manufacture a toner using the approach of generating a direct toner 
using the approach of atomizing the melting mixture using a disk or a multi-fluid noise given in JP,56- 
13945,B etc. in air, and obtaining a spherical toner, and the suspension-polymerization approach stated 
to JP,36-10231,B, JP,59-53856,A, and JP, 5 9-6 1842, A, the emulsion-polymerization approach 
represented by the soap free polymerization method with which the meltable and obtained polymer 
generates a direct toner using an insoluble drainage system organic solvent to a monomer. 
[0122] In the gestalt of this operation, particle size distribution were comparatively easily sharp, or it 
was under the ordinary pressure from which the particle toner of 4-8-micrometer particle size is 
obtained, using the suspension-polymerization approach under pressurization, the coloring agent was 
added to saturated polyester and a pan as salicylic-acid metallic compounds and polar resin as styrene, 
n-PUCHIRU acrylate, and an electric charge control agent as a monomer, and the coloring suspension 
particle with a weighted mean particle size of 7 micrometers was manufactured. 
[0123] Toner particle-size-distribution control and control of particle size can obtain the toner of the 
gestalt of this predetermined operation by controlling churning conditions, such as an approach of 
changing the class and addition of the dispersant which has the mineral salt of difficulty water solubility, 
and a protective colloid operation, and mechanical contrivance conditions, for example, peripheral 
speed, a count of pass, an impeller configuration, etc. of a roller, a container configuration or the solid 
content concentration in the inside of a water solution, etc. 

[0124] As binding resin used for a toner, the styrene-(meta) acrylic copolymer generally used, polyester 
resin, an epoxy resin, and a styrene-butadiene copolymer can be used. 

[0125] In the approach of obtaining the direct toner by the polymerization method, those monomers are 
used preferably. 

[0126] Independently [ these ] or generally, a monomer is mixed suitably and the theoretical glass 
temperature (Tg) of a publication is used for 2nd edition III-P 139-192 (product made from John 
Wiley&Sons) of a publication polymer handbook so that 40-75 degrees C may be shown. 
[0127] When theoretical glass transition temperature is less than 40 degrees C, a problem arises from the 
field of the preservation stability of a toner, or the durable stability of a developer, when exceeding 75 
degrees C on the other hand, the rise of fixing temperature is brought about, especially in the case of a 
full color toner, the color mixture of each color toner becomes inadequate, and it is lacking in color 
reproduction nature, and the transparency of a TORAPEN image is reduced further remarkably and it is 
not desirable from a high-definition field. 

[0128] as independent as these coloring agents - or color mixture can be carried out and it can use in the 
state of the solid solution further. 

[0129] The coloring agent of the gestalt of this operation is chosen from the point of a hue angle, 
saturation, lightness, weatherability, TORAPEN permeability, and the dispersibility to the inside of a 
toner. To the resin 100 weight section, the addition of this coloring agent carries out 1-20 weight section 
addition, and is used. 

[0130] When the magnetic substance is used as a black coloring agent, unlike other coloring agents, to 
the resin 100 weight section, 40-150 weight section addition is carried out, and it is used. Thus, it has 
realized oilless by considering a toner as a wax endocyst type from the Sharp melt. 
[0131] From such an experimental result, in mono-color continuous mode, the maximum peak 
temperature of fixing, the pressurization roller 1, and two front faces can be suppressed from before, and 
overshoot can be controlled. 

[0132] Moreover, fixing outside the minimum paper width and a pressurization roller end section 
temperature up can also be controlled. 

[0133] In addition, this approach is effective also not only to a regular paper but the mono-color 
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continuous mode of OHT (transformer PEAREN sheet). 

[0134] Moreover, these control is information, such as an imprint object distinction means of **s, such 
as imprint object size, for example, paper length, a paper width, and thickness of paper, or distinction 
information, and if it changes the set points, such as initial value as the temperature set point of the 
temperature control of mono-color continuous mode, a modification value, or predetermined number of 
sheets, according to an imprint object, it is much more effective. 

[0135] Furthermore, if the 2nd print target temperature is set up more highly than the lowest point 
temperature of a temperature change as long as fixable is secured at the lowest point temperature of a 
temperature change since fixable is determined with fixing and pressurization roller skin temperature in 
this case, fixable is surely securable. 

[0136] (Gestalt of the 2nd operation) Or when the predetermined number of sheets n was reached in 
mono-color continuous mode, it became clear in the experiment which being overshoot and that it is also 
possible to prevent further the edge temperature up in the small size paper mentioned later follow by 
lowering the image output throughput itself and making it reduce the necessary average calorific value 
of a heater. 

[0137] Since it is the gestalt and identitas of the 1st operation about other configurations and operations, 
the explanation about the same component is omitted. 

[0138] Overshoot was sharply reduced as the overshoot by image output throughput (henceforth 
throughput) 16ppm (a part for sheet/) serves as 13-17 degrees C in 22-25 degrees C and 8 ppm, and 
serves as extent of 6-8 degrees C in 4 ppm and the throughput fell. 

[0139] The heater 3 when performing A4 and 105g paper in the room temperature of 25 degrees C, the 
fixing temperature of 170 degrees C, and fixing rate 120 mm/s, and performing a mono-color 
continuation print to drawing 4 by each throughput (16 and 8 or 4 ppm) as a thing explaining the reason 
of this result, and the necessary average calorific value of 3' are expressed. 

[0140] In addition, the shown measured value is a thing in the condition that the number of sheets of a 
continuation print would progress and temperature control would be in the stable state, and is not the 
thing of a transition stage. 

[0141] The calorific value of a time average also including the time amount to which the imprint object 
has passed the nip of fixing and the pressurization rollers 1 and 2, and the idle time between papers is 
expressed as WATTEJI. 

[0142] The necessary average calorific value at the time of a print serves as [ as opposed to / in a heater 
3 and 3' / the value of ppm ] a linear mostly. It is convinced that one half extent and 4 ppm overshoot 
become small sharply about with 1/4 in 8 ppm overshoot from this to 16 ppm. 
[0143] Then, in addition to number-of-sheets control of the temperature in the gestalt of the 1st 
operation, this invention persons experimented by incorporating number-of-sheets control of a 
throughput as a cure of the overshoot in small size paper including COM 10 envelope etc., and an edge 
temperature up. 

[0144] In addition, the change-over number of sheets of number-of-sheets control of a throughput has 
overshoot and a remarkable edge temperature up, when COM10 envelope with the small paper width 
which does not necessarily need to be the same as the change-over number of sheets of a temperature 
setup etc. performs dozens of mono-color continuation prints. 

[0145] Then, imprint object passage was performed at the rate which is equivalent to 16 ppm in early 
stages of a print, and while reaching the print number of sheets n= 10, there were overshoot and a bigger 
improvement than that of an edge temperature up by performing the change-over to 8 ppm. 
[0146] In addition, multistage story control which serves as an imprint object transit rate of 16->8->4 
ppm may be prepared. 

[0147] With these means, when there is little print number of sheets, a high-speed output is attained 
rather than it carries out by low 8 or a 4 ppm low throughput from the beginning, at the same time 
overshoot and fixing, and a pressurization roller end section temperature up are controlled, when there is 
much print number of sheets. 

[0148] Thus, when the set point with print number of sheets is reached, even if it makes it lower a 
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throughput from the initial time of print initiation, overshoot and an edge temperature up can be 
controlled. 

[0149] Moreover, these control is information, such as an imprint object distinction means of **s, such 
as imprint object size, for example, paper length, a paper width, and thickness of paper, or distinction 
information, and if it changes the set points, such as initial value as the temperature set point of the 
temperature control of mono-color continuous mode, a modification value, or predetermined number of 
sheets, according to an imprint object, it is much more effective. 

[0150] (Gestalt of the 3rd operation) Since the time amount to attainment changes with imprint objects, 
it detects paper length and a paper width and you may make it change the setups of number-of-sheets 
control of only a specific class, for example, n, although any reach the 2nd target temperature of a print 
as it is not based on the class of imprint object but the number of sheets of a print progresses in mono- 
color continuous mode. 

[0151] Since it is the gestalt and identitas of the 1st operation about other configurations and operations, 

the sign same about the same component is attached and the explanation is omitted. 

[0152] Although paper length is more short, since the necessary average calorific value of a heater may 

be small, as for roller skin temperature, an early heater reaches the 2nd target temperature by number of 

sheets more smaller than early in the state of full ON at the same throughput as a case. 

[0153] Then, paper length can be detected with photosensor etc. at the time of supply and conveyance, 

and as shown in drawing 5 , the mode division according to imprint object size can be performed. 

[0154] For example, in A4 and Letter, as n= 8, by B5 and EXE, it sets up like n= 3 in n= 5 and A5, and 

if imprint object size performs fine temperature control according to an imprint object, temperature 

control fluctuation is suppressed by min and it can acquire the image quality (fixable, gross, etc.) 

stabilized more. 

[0155] In addition, what is necessary is to form a paper width sensor in a supply tray and a supply 
cassette, and just to detect also about a paper width. 

[0156] Moreover, in addition, it is good to use together dropping a throughput like the gestalt of the 2nd 
operation about an envelope with the smallest size, and postcards by paper width detection for the edge 
overtemperature protection of fixing and the pressurization rollers 1 and 2. 

[0157] This is because it may be difficult only for temperature control to protect the edge temperature up 

of the area outside imprint object passage in small size paper as mentioned above. 

[0158] Thus, distinction of an imprint object can detect paper length, a paper width, thickness of paper, 

the reflexibility of light, permeability, etc. during supply or imprint object conveyance by the sensor 

everywhere, or can perform the change of target temperature or a throughput the optimal by a user 

choosing and inputting imprint **** on a display with a host computer etc. 

[0159] for example, two or more modes beforehand formed so that there might be no overshoot 

according to the imprint object used also to the indeterminate form paper which separated from small 

size papers and specification, such as a postcard, — receiving — automatic - the optimal mode — 

decision - or it can choose. 

[0160] Moreover, it is also good to change conditions together with a throughput or a fixing rate. What 
is necessary is just to make average calorific value <W>ave below into a certain value, for making it 
become below a value with temperature increment deltaT at the time of the overshoot after continuation 
passage. 

[0161] Then, it is possible to detect the magnitude of an imprint object and to output in the optimal 
mode (a fixing rate, ppm) prepared beforehand. 

[0162] Here, it shall be the semantics that a throughput (ppm) becomes [ overshoot ] max below by 
constant value in the semantics referred to as the optimal, and, naturally fixable shall be secured. 
[0163] If the imprint object size and thickness of paper which are used beforehand are specified, it is 
also good to set up the laying temperature of the 2nd print target temperature lowness by what has thin 
thickness of paper, and to control overshoot. 

[0164] Moreover, if a means for forming an imprint object thickness sensor not to interfere, either and to 
detect the quality of the material etc. by the optical property is established and the effect is taken into 
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consideration, it is also possible to perform stable temperature control more. 

[0165] Moreover, it is also possible to perform temperature control amendment accompanying an 

environmental condition by the temperature-and-humidity sensor. 

[0166] In addition, a two or more sheet PRT-> temperature up peak -> since it corresponds to a situation 
which repeats a cycle [ like PRT ] whose two or more sheets are, temperature control control based on 
print hysteresis may be performed. 

[0167] (Gestalt of the 4th operation) Although the control approach according to the print number of 
sheets described until now was explained in addition as ON-OFF control, the same effectiveness is 
acquired even if it carries out by phase control, PWM control, etc. 

[0168] Moreover, although fixing and the pressurization rollers 1 and 2 were performing temperature 
control of a heater 3 and 3' independently, it is also possible to perform this by one thermistor control of 
only thermistor 4' (or only 4) for example. 

[0169] As an advantage in this case, blemish prevention of fixing by thermistor contact, the 
pressurization roller 1, and two front faces and a cost cut are raised. 

[0170] The 1st and the sign same about the same component as the gestalt of the 2nd operation are 
attached, and the explanation is omitted. 

[0171] First, in order to make the first standup into the same time amount also as fixing and the 
pressurization rollers 1 and 2, it is desirable to double the ratio of heater calorific value / roller heat 
capacity also with fixing and the pressurization rollers 1 and 2 (it is safer to raise the upper fixing roller 
heat capacity several [ only ]%, since there is dispersion in roller heat capacity correctly and also about 
**5% of dispersion is in a heater output, for example, when carrying out temperature detection with a 
bottom pressurization roller.). 

[0172] Even if such, fixing may differ from heat leak of the pressurization rollers 1 and 2, respectively. 
[0173] Therefore, when a heater 3 and the lighting ratio (duty) of 3' are controlled as the same, the skin 
temperature of fixing and the pressurization rollers 1 and 2 may shift at the time of standby. These 
problems are solvable with the duty control which changed the heater 3 and the lighting ratio of 3'. 
[0174] The situation of the control is shown in drawing 6 . Here, the lighting time amount of heater 3' 
was short controlled to the heater 3 at the time of standby. 

[0175] Since heat exchange is performed on the front face of fixing and the pressurization rollers 1 and 2 
in the condition that the roller is rotating like [ at the time of a print ], Although a large gap of the 
temperature between fixing, the pressurization roller 1, and 2 cannot take place not much easily, if a 
slight gap affects image quality What is necessary is just to change the duty ratio of Tpr2 henceforth 
[ the predetermined change-over number of sheets n set up corresponding to various imprint objects so 
that it might become the calorific value which was stated with the gestalt of the 2nd operation ]. 
[0176] 

[Effect of the Invention] When a monochrome image is formed continuously and this invention reaches 
predetermined number of sheets, it can control the fixing means edge temperature up of overshoot of 
fixing means skin temperature, or an imprint object interruption fault by performing control which sets 
whenever [ stoving temperature / of the predetermined section ] as the 2nd target temperature lower than 
the 1 st target temperature. 

[0177] It is not based on service voltage that predetermined number of sheets is number of sheets before 
the skin temperature of said fixing means reaches the 1st target temperature when a monochrome image 
continues being continuously formed on the usable maximum electrical potential difference, but the 2nd 
target temperature can be set up by common imprint object number of sheets. 
[0178] When a monochrome image is formed continuously and predetermined number of sheets is 
reached, the fixing means edge temperature up of overshoot of fixing means skin temperature or an 
imprint object interruption fault can be controlled by performing control which makes slow an image 
output throughput or an image fixing rate. 

[0179] If the control made late is divided into a multistage story and an image output throughput or an 
image fixing rate is made late, the fixing means edge temperature up of overshoot of fixing means skin 
temperature or an imprint object interruption fault can be controlled further. 
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[0180] By setting up the temperature set point or said predetermined number of sheets of said control 
according to the information on imprint object size, fine setups are called for and the fixing means edge 
temperature up of overshoot of fixing means skin temperature or an imprint object interruption fault can 
be controlled better. 



[Translation done.] 
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